symptoms, and drinking behavior among older adults: results from the health and retirement study. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 66(4), 426-434, doi:10.1093 tics, 2008). That proportion is expected to rise as members of the baby boom generation show a trend of continuing to work into their mid-and late-60s (Gendell, 2008; U.S. Bureau of Labor Statistics, 2008) because changes in retirement and health benefits may encourage workers to remain in the labor force (Mermin, Johnson, & Murphy, 2007) .
and women have, on average, differing life course trajectories of work and expectations and experiences of retirement (Moen, 1996; Rosenfield, 1989; Szinovacz & DeViney, 1999) , suggesting that the relationship between job strain and health may differ by gender. However, empirical investigations of gender differences in the influence of job strain on mental health have produced mixed results (Gadinger et al., 2009; Head, Stansfeld, & Seigrist, 2004; Plaisier et al., 2007; Torkelson & Muhonen, 2004) .
The two most common mental health problems in the older adult population are depression and alcohol misuse (e.g., abuse and dependency), with approximately 20% of adults older than the age of 60 years having a history of one or both of these conditions (Kessler, Berglund, & Delmer, 2005) . The prevalence and incidence of these conditions varies significantly by gender, with women being twice as likely to develop depression but half as likely to misuse alcohol relative to men, even after accounting for sociodemographic characteristics such as employment and marital status (Klose & Jacobi, 2004) . As a result, examining multiple domains of distress is warranted in order to arrive at a comprehensive assessment of the relationships between stress, including work-related experiences, and mental health (Rosenfield, 1989) .
In order to understand the relationship between occupational stress and mental health among older workers, this study used the Health and Retirement Study (HRS) to investigate three research questions: (a) Is job strain, indicated by an imbalance of job stress and job satisfaction, associated with psychological distress among older adults as indicated by depressive symptoms and excessive alcohol use? (b) Do these associations persist after accounting for occupational characteristics and health behaviors?, and (c) Do these relationships vary by age and gender? We hypothesized that high job strain, measured by the combination of high job stress plus low job satisfaction, would be associated with elevated depressive symptoms and alcohol misuse relative to low job strain (low job stress plus high job satisfaction) and that these relationships would persist after accounting for health behaviors. We also hypothesized that these relationships would be stronger for adults working beyond typical retirement age (>65 years old) and women relative to younger workers and men, respectively.
Method

Sample
The HRS is a nationally representative prospective cohort of U.S. adults older than the age of 50 years that has been under study since 1992 (National Institute on Aging, 2007) . Details of the survey design have been discussed elsewhere (Juster & Suzman, 1995) . This analysis is restricted to employed HRS respondents who completed items on occupational stress and satisfaction in the Psychosocial Leave-Behind Questionnaire from either the 2004 or 2006 waves (it was not administered in earlier waves). This self-administered questionnaire was given to a random subset of 4,000 of HRS respondents in 2004 who completed in-person interviews as an initial pilot, and in 2006, the questionnaire was given to all respondents who completed in-person household interviews (Clarke & Fisher, 2007 Respondents missing data on these measures were older (c 2 = 13.92, p < .001), less educated (c 2 = 4.44, p = .035), less likely to be White (c 2 = 51.23, p < .001), and less likely to be working full time (c 2 = 19.71, p < .001) than those with complete data. There were no differences in terms of gender (c 2 = 0.001, p = .973) or occupation (c 2 = 4.94, p = .085).
The HRS was approved by the Institutional Review Board at the University of Michigan, and all participants provided informed consent.
Independent Variable
Job stress and job satisfaction was assessed in the Psychosocial Leave-Behind Questionnaire using 15-item index derived from Karasek's job strain scale (Karasek, 1998) . Participants were asked to rate on a 4-point Likert scale to what degree each statement described their current job (e.g., I receive the recognition I deserve for my work; I have very little freedom to decide how I do my work). These 15-items describe two factors: job stress (6 items, a = .80) and job satisfaction (9 items, a = .75; Clarke & Fisher, 2007) . The item scores that describe each factor were averaged to produce an overall score for both stress and satisfaction, each having a range of 1-4, with higher values indicating higher levels of job stress or job satisfaction, respectively. In order to examine the combination of job stress and satisfaction, these two scales were dichotomized at the median (indicating high/low job stress and high/low job satisfaction). We developed a categorical measure of job strain based on the demand-control and effort-reward imbalance models put forth by Karasek (1979) and Seigrist (1996) in which they outline the conceptual basis for combining positive (e.g., job satisfaction) and negative (e.g., job stress) aspects of work into a single aggregate variable for analysis. Following these models, we created a job strain measure that reflects the confluence of stress and satisfaction in a single four-level variable (e.g., low stress/high satisfaction [which served as the reference group for all analytic comparisons], low stress/low satisfaction, high stress/high satisfaction, and high stress/low satisfaction). We conducted post hoc sensitivity analyses to assess the influence of this categorization approach by examining job stress and satisfaction as continuous indicators as well, and the results were consistent with the findings presented here.
Dependent Variables
Depressive symptoms.-Depressive symptoms over the past week were assessed using the 8-item Centers for Epidemiologic Research Depression (Center for Epidemiological Studies-Depression scale [CES-D]) scale. The CES-D has been widely used in studies of late-life depression and has good psychometric properties for use with older populations (Steffick, 2000; Vernon & Roberts, 1983) . Participants were asked to report whether they had experienced eight specific symptoms for much of the past week (e.g., I felt depressed; I felt everything I did was an effort; My sleep was restless). The total number of endorsed symptoms was summed to create a total depressive symptom score ranging from 0 to 8. Respondents missing two or more items were excluded from the analyses (N = 76). We classified those who reported four or more depressive symptoms as having significant depressive symptoms, a cutoff that produces comparable results to the 16-symptom cutoff for the 20-item CES-D scale (Steffick, 2000) .
Drinking behavior.-In order to assess alcohol intake, participants were asked about their typical alcohol consumption in the past few months (e.g., In the last three months, on average, how many days per week have you had any alcohol to drink? On the days that you drink, about how many drinks do you have?). From this item, two dichotomous measures of alcohol misuse were constructed: moderate drinking (defined as consuming an average of two or more drinks per day for men and an average of one or more drinks per day for women; Nelson, Naimi, Brewer, & Nelson, 2009 ) and heavy drinking (defined as five or more drinks on a single occasion; Wechsler & Nelson, 2001 ). These categories are consistent with the U.S. Department of Agriculture nutritional guidelines (Naimi et al., 2003) and with clinical recommendations for older adults to restrict alcohol use (Dufour, Archer, & Gordis, 1992) . For both of these measures, the reference category was current drinkers who consume, on average, less than two drinks per day for men and, on average, less than one drink per day for women. We limited our analysis of alcohol misuse to current drinkers for three reasons: (a) nondrinkers, particularly in later life, are a heterogeneous group comprising life-long abstainers and persons who became abstinent in response to medical or other health concerns (including a history of problem drinking; Moos, Schutte, Brennan, & Moos, 2004) , (b) the heterogeneity of this nondrinker group makes it difficult to interpret as a reference group, and (c) only current drinkers are at risk for alcohol use problems. We subsequently conducted additional analyses including nondrinkers to assess the impact of this on the results.
Covariates.-Potential confounders to include in the multiple regression models were identified based on prior research on the relationship between stress and mental health, and in the interest of parsimony, only those confounders who were also associated (at the level of p < .20 or less) with either depression or alcohol use in univariate analyses were included in the final models. Demographic characteristics included age (dichotomized as older than 65 years vs. 50-65 years to reflect Medicare age eligibility), gender, race/ethnicity (categorized as White, Black, and Hispanic), marital status (categorized as married, separated/ divorced, widowed, or never married), and educational attainment (dichotomized as high-school education or less vs. at least some college). Socioeconomic position was indicated by net worth (calculated by subtracting total debt from total assets), standardized according to the sample mean. Labor force status was categorized according to the RAND criteria (St. Clair et al., 2009) , indicated as full time, part time, or partly retired. Occupation was categorized as blue collar (e.g., farming, machine operators, construction, and similar trade occupations), service related (e.g., security, cleaning, food preparation, health, and personal service occupations), or white collar (e.g., management, professional specialists, sales, and administrative occupations). Tenure (in years) at current job was also assessed. Smoking status was assessed by self-report and categorized as never, former, and current. For the analyses examining depression, we included number of alcoholic drinks per week as a covariate, categorized as none, 1-7, and 8 or more. For the analyses examining alcohol misuse, we included depression status as a covariate, dichotomized as described earlier.
Statistical Analysis
We fit regression models for each of the three dichotomous outcomes: depression, moderate drinking, and heavy drinking. Initially, the association between job strain with depression and alcohol misuse was investigated using bivariate (unadjusted) logistic regression models. Next, we conducted a series of nested logistic regression models to assess the relationship between job strain and presence of depression and alcohol misuse. Each base model was adjusted for age, race, gender, and marital status.
Step 2 additionally adjusted for indicators of socioeconomic position: education, labor force status, type of work, and net worth. Finally, in Step 3, we adjusted for behavioral factors: smoking status, alcohol intake (depression model only), and depression status (alcohol misuse models only). We assessed whether the relationships between job strain varied by age group and gender using stratified models and interaction terms.
In order to assess potential bias due to the Healthy Worker Survivor effect in which bias can be introduced through the selective attrition of workers in poor health (Arrighi & Hertz-Picciotto, 1994; Pearce, Checkoway, & Kriebel, 2007) , we also ran the analysis restricting the sample to those who had worked at their current job for at least five years. This approach is recommended as a means of accounting for survivor bias in occupational epidemiologic studies (Li & Sung, 1999) .
We performed all analyses using SAS (version 9.2), and all p values refer to two-tailed tests.
Results
Overall, the sample reported moderately high job satisfaction (M = 2.88, SD = 0.48) and moderate job stress (M = 2.09, SD = 0.55). Reports of job stress and satisfaction differed significantly by age, gender, marital status, educational attainment, labor force status, and type of work (Table 1) . Older workers were more likely to report low job stress, regardless of job satisfaction, than younger workers (c 2 = 47.75, p < .001). Women were marginally more likely to report low job stress/low job satisfaction relative to men (c 2 = 6.78, p = .0791). Those in the high job strain category (high job stress/low job satisfaction; N = 1,039) were more likely to be employed full time (77.6%), working in a bluecollar occupation (28.0%), and had lower net worth relative to workers in the other job stress/satisfaction categories. Job stress and job satisfaction did not vary by race or smoking status. Participants who reported more depressive symptoms were more likely to be in the high job strain category (c 2 = 122.28, p < .001). There was no difference in reports of job stress or job satisfaction and moderate or heavy drinking (c 2 = 2.11, p = .550 and c 2 = 1.56, p = .668, respectively).
In bivariate logistic regression analyses, the continuous measure of job stress was significantly associated with elevated depressive symptoms (odds ratio [OR] Table 2 , the high levels of job strain were significantly associated with high depressive symptoms, an association that persisted after accounting for demographic characteristics, net worth, labor force status, occupation, and health behaviors. In the fully adjusted model, participants in the high job strain category (high job stress/low job satisfaction) had approximately three times the odds of high depressive symptoms relative to those in the low job strain (low job stress/ high satisfaction) category (OR: 2.98, 95% CI: 1.99-4.45). Those in the high stress/high satisfaction category had lower, but still significantly elevated, risk of depression (OR: 1.93, 95% CI: 1.16-3.21) relative to the low stress/ high satisfaction category. Finally, low job stress/low job satisfaction was associated with modestly elevated risk of depression (OR: 1.94, 95% CI: 1.23-3.05) relative to low stress/high satisfaction. Post hoc analyses of the relationship between job strain and the continuous measure of depressive symptoms were consistent with these findings, indicating that high job strain was associated with 0.68-point increase (95% CI: 0.53-0.83) in depressive symptoms relative to low job stress/high job satisfaction. Interaction terms between job strain and age group (≤65 vs. >65 years; p = .363) and gender (p = .351) were not significant and indicated that these relationships were similar for younger and older workers and for women and men.
As shown in Table 3 , there was no relationship between job strain and moderate drinking among those who drink in either the bivariate or fully adjusted models. Persons with white-collar occupations were less likely to be heavy drinkers relative to persons with blue-collar occupations. Similar results were observed for the heavy drinking outcome (see Supplementary Table 1 ). There was no evidence of moderation by age group or gender. Additional analyses including nondrinkers in these models produced similar results.
The analysis described earlier was restricted to adults who are currently employed, and thus, the potential bias introduced by the health worker survivor effect would be observed not from sicker workers exiting the labor force but rather from sicker workers leaving higher strain jobs for lower strain jobs. To address this potential bias, we further restricted the sample to workers who had been at their current job (in 2004/2006) for at least five years (N = 1,765), and these analyses produced similar results (see Supplementary Tables 2-3 ). Both the high job strain (OR: 2.24, p = .001) and low job stress/low job satisfaction (OR: 1.76, p = .05) categories were significantly associated with elevated depressive symptoms in the fully adjusted model. High job stress/high job satisfaction was not significantly associated with depression in this restricted sample (OR: per day for men, and an average of 1one or more drinks per day for women. Heavy alcohol use defined as five or more drinks on a single occasion for both men and women. *p < .05; **p < .01; ***p < .001.
1.33, p = .394), suggesting that the healthy survivor effect was largely restricted to workers with high job satisfaction. Consistent with Table 3 , there was no relationship between job strain and moderate drinking (e.g., OR: 1.12, p = .662 for high job strain) or heavy drinking.
Discussion
The primary finding from this study is that high job strain, indicated by the combination of high job stress with low job satisfaction, is significantly associated with likelihood of elevated depressive symptoms among older workers relative to low stress plus high satisfaction. This relationship persisted after accounting for labor force participation and occupational characteristics, socioeconomic position, and health behaviors. This association between high job strain and depression was present for both men and women and persisted across age groups. Work characterized by high job stress/ high job satisfaction or low job stress/low job satisfaction was also associated with depressive symptoms, although these relationships were more modest. To the best of our knowledge, this is one of the first study to indicate that job strain is related to mental health among a nationally representative sample of older workers.
We did not find an association between job strain with alcohol misuse, which contrasts with studies of younger workers (Hemmingsson, 1998; Kouvonen et al., 2005; Yang et al., 2001) . Part of this discrepancy may be that drinking behavior declines with age (Moos et al., 2004) , and older adults may be less likely than younger adults to use alcohol to cope with stressors such as job strain (Holahan, Moos, Holahan, Cronkite, & Randall 2001) and may be at risk of adverse effects of alcohol due to interactions with medications or other medical counterindications for alcohol use (Moore, Whiteman, & Ward, 2007) . It may be that workers who drink excessively in response to occupational stress may exit the labor force earlier than those who do not (Mullahy & Sinclair, 1993 ) and thus would not be represented in our cross-sectional analysis due to differential selection. Prospective studies are needed to better understand how the relationships between job strain, depressive symptoms, and alcohol use evolve over time among older workers. Future research should also explore the influence of cognitive functioning and impairment on both the experience and reporting of job stress as it relates to depressive symptoms and alcohol use among older workers.
The finding that high job strain is associated with elevated depressive symptoms is consistent with results from samples of younger workers, which suggests that occupational strain negatively influences mental health (Karasek, 1979; Marchand, Demers, & Durand, 2005; Marchand, Demers, Durand, & Simard, 2003 ) . Employment in later life is often characterized by a series of bridge jobs in which older workers gradually transition to full retirement (Feldman, 1994; Gallo et al., 2006) , and these bridge jobs may pose challenges to older workers in terms of requiring new occupational skills or disrupting social networks (Rix, 1996) . Alternatively, workers may persist in the same job until retirement but due to increasing functional limitations (e.g., onset of chronic health problems) may find the requirements of this work increasingly burdensome. Finally, working past traditional retirement age may indicate financial insecurity, which in turn is associated with poor mental health (Eaton et al., 2001) ; however, the association between job strain and depression persisted after accounting for net worth. It is important to note that working past traditional retirement age may also have positive influences on health, particularly if the job is satisfying; for example, participation in volunteer programs such as Experience Corps. has been associated with improvements in executive functioning among older adults (Carlson et al. 2008 ).
These results should be interpreted in light of study limitations. As with all cross-sectional analyses, we cannot determine the causal nature of the relationships we observed. The relationship between depression and job strain is likely bidirectional as depressive symptoms, and health status more generally, may influence workers' reports or experiences of job stress and satisfaction (Wang et al., 2009) . Longitudinal studies with repeated measures of stress and satisfaction are needed to address the predictive nature of this relationship. Also, although the CES-D is a reliable measure of current depressive symptoms, assessment via diagnostic instruments or clinical interviews is needed to confirm whether the cases of elevated depressive symptoms identified here meet diagnostic criteria for depression. All variables were assessed via self-report questionnaire and thus may be subject to reporting or information bias. In particular, the null findings regarding alcohol use may have been influenced by respondents' unwillingness or inability to accurately disclose their amount of consumption. By restricting the analysis to currently employed older adults, our sample does not include information on workers who have already exited the labor force (Christ et al. 2007 ). However, the sensitivity analysis restricting the sample to workers with a tenure of at least five years at their current job produced similar results, suggesting that this selection out of the workforce did not substantially bias our results. Future research should explicitly examine the role of selection into and out of jobs characterized by high levels of job strain on risk of depression. The impact of selection bias is also mitigated by the high response rates to the job stress and job satisfaction measures among eligible respondents. This study also has several strengths, in particular, the use of a nationally representative sample of older working adults, which enhances the generalizability of the findings, and the investigation of the relationship between job strain with multiple mental health outcomes. These findings have implications for the workplace as it becomes more common for employees to work into their sixth and seventh decade of life (Mermin et al., 2007; Rix, 1996) . It is estimated that depression in the workplace costs employers over $83 billion in 2000, primarily due to lost productivity (Greenberg et al., 2003) . Use of Employee Assistance Programs (EAP) can reduce depressive symptoms, particularly suicidal ideations (Nakao, Nishikitani, Shima, & Yano, 2007) , and increase the likelihood that workers will receive appropriate treatment for depression and alcohol misuse (Zarkin, Bray, & Qi, 2000) . Employers should institute policies that promote awareness and acceptance of mental health conditions such as depression in the workplace, consider adopting EAPs or similar wellness programs, evaluate means to modify job performance to reduce job strain (e.g., revising timetables for projects, promoting dialogue between supervisors and employees, fostering work-life balance; Wang, Schmitz, Smailes, Sareen, & Patten, 2010) , and acknowledge the reciprocal relationships between stress in the workplace and depression. 
